Role of superoxide anion and endothelium in vasoconstrictor action of prostaglandin endoperoxide.
The vasoconstrictor actions of prostaglandin (PG) endoperoxide, PGH2, were examined in isolated rabbit aortic rings suspended for measurement of isometric tension. In aortic rings with an intact endothelium, PGH2 caused concentration-dependent contractions which were blocked by SQ 29548 (a PGH2-thromboxane A2 receptor blocker) or superoxide dismutase (a superoxide anion scavenger) but not by carbethoxyhexyl imidazole (a thromboxane A2 synthase inhibitor) or catalase (a hydrogen peroxide scavenger). In contrast U 46619, a thromboxane A2 mimic, caused contractions, which were blocked by SQ 29548 but not by superoxide dismutase. PGH2 caused significantly greater contractions in aortic rings without endothelium or in those with intact endothelium treated with NG-nitro-L-arginine, a nitric oxide inhibitor; these contractions were inhibited by SQ 29548 but not by superoxide dismutase. In aortic rings with endothelium contracted with phenylephrine, a subthreshold concentration of PGH2, but not U 46619, impaired relaxations to acetylcholine; the inhibition was prevented by treatment with SQ 29548 or superoxide dismutase, indicating that the abnormality of endothelial cell function was specific for PGH2. These observations indicate that PGH2 causes contractions and inhibits endothelium-dependent relaxation by a mechanism involving formation of superoxide anion, which interacts with endothelium-derived nitric oxide.